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1 Introduction
In RAN1#72bis meeting, it was agreed that a new aperiodic PUSCH feedback mode is supported in Rel-12, in which subband PMI and subband CQI will be reported. One of the remaining issues for the new aperiodic PUSCH feedback mode is whether additional information in the CSI report is needed, e.g., targeting at improving MU performance. To address this issue, one way forward including three MU-CSI feedback schemes [1] was discussed, but no agreement was reached on this topic. 
In this contribution, we give our views on the MU-CSI enhancement and discuss the following MU-CSI enhancement schemes in [1]:

Alt.1: Enhance IMR for IMR based interference measurement for MU interference with multiple CSI processes, e.g., Interference measurement interval is configurable by the network
Alt.2: Support feedback of multiple MU-CQI offsets computed under MU-MIMO hypotheses
Alt.3: UE can be configured to report PMI/RI/CQI assuming eNB transmits either SU-MIMO or MU-MIMO
2 Discussion on MU-CSI
First, the CSI enhancement for MU-MIMO can be implemented by using multiple CSI processes. In Rel-11, multiple CSI processes are already supported. The application of multiple CSI processes for MU-MIMO could be an implementation issue, i.e., eNB can configure two different CSI processes to report CSI for SU-MIMO and rank-1 CSI for MU-MIMO, respectively. Thus, the baseline of MU-CSI enhancement should be using multiple CSI processes for MU-MIMO CSI feedback enhancement without any specification effort. 
For Alt.1, it is based on the baseline scheme and there is a change on IMR by configuring the interference measurement interval. To measure the MU interference, the network will generate interference signal on the IMR during the configured interference measurement internal [2]. It is noted that the definition of interference measurement interval for IMR is a Rel-11 open issue, which is being discussed in RAN4.Once there is the decision in RAN4, it can be directly used for MU-MIMO. Moreover, because it is not in the scope of DL MIMO further enhancement WI, it is unnecessary to be discussed here. 
For Alt.2, it is proposed to support feedback of multiple MU-CQI offsets computed under MU-MIMO hypotheses. There are several MU-MIMO hypotheses (i.e., the PMI of companion UEs) configured for UE, and then UE calculates MU-CQI for each MU-MIMO hypotheses based on the PMI selected for SU-MIMO. For the new aperiodic PUSCH feedback mode, there is one PMI for each subband, and therefore UE needs to calculate one MU-CQI for each MU-MIMO hypotheses in each subband. Then there will be multiple MU-CQI (equal to the number of MU-MIMO hypotheses) at each subband, which will increase the UE complexity and result in significant signalling overhead. This method also does not provide performance gain for the prioritized antenna configuration, i.e., cross-polarized antennas [3]. Furthermore, additional standardization effort is needed to define the MU-MIMO hypotheses. 
For Alt.3, UE can be configured to report PMI/RI/CQI assuming eNB transmits either SU-MIMO or MU-MIMO. As there is no description on the UE behavior how to report PMI/RI/CQI in case MU-MIMO is assumed, it is unclear what kind of additional CSI information would be introduced and the benefit to introduce the signaling to indicate SU-MIMO or MU-MIMO transmission at eNB.  
Hence, considering the limited time for this WI and based on the above analysis, we propose:

Proposal : No MU-CSI enhancement is introduced in Rel.12.

3 Conclusions
In this contribution, we give our views on the MU CSI enhancement and discuss the MU CSI enhancement schemes.  Considering the limited time for this WI and based on our analysis, the proposal is:
Proposal : No MU-CSI enhancement is introduced in Rel.12.
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